Primary central nervous system Burkitt lymphoma (PCNSBL) is rare. Few cases of primary central nervous system involvement with sporadic Burkitt lymphoma have been reported and its treat
Burkitt lymphoma (BL), rare and aggressive, is a form of B-cell non-Hodgkin lymphoma with a tendency to disseminate to the bone marrow and meninges
. Central nervous system involvement occurs in about 13% to 17% of adults [2] and 12% of children with BL [3] [4] .
. However, primary central nervous system Burkitt lymphoma (PC-NSBL) is very rare. An extensive search of the literature showed that just a few cases of PCNSBL have been reported in the past 30 years; only one reported that the tumor located in the third ventricle and the left temporal horn
Here, we present a case study about a 14-year-old boy who complained of intermittent blunt headache caused by PCNSBL and had a long-term survival after combination therapy. [5] . Overall, PCNSL accounts for 0.5% to [4, [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . It often appears in cerebral hemisphere, basal ganglial, thalamus, and corpus callosum lesions [19] . Until now, only one case has been reported to involve the cerebral ventricles [18] .
CASE REPORT

, MPO−, BCL-2−, CD3−, and Ki-67+ (>95%) (Figure 2). Fluorescent in situ hybridization (FISH) analysis (c-myc dual-color break-apart rearrangement probe; Vysis) found that MYC/IGH fusion probe was negative but MYC break-apart probe was positive for the tumor cells (Figure 3). Owing to interventricular foramen adhesion after his surgery, the boy repeatedly had intracranial hypertension, so a ventriculoperitoneal shunt was inserted 2 days after the initial operation. In order to exclude systemic
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DISCUSSION
Primary central nervous system lymphoma (PCNSL) is an aggressive form of nonHodgkin lymphoma developing in the brain, spinal cord, eyes, or leptomeninges without evidence of systemic involvement
FIGURE 3 A break-apart probe showed that tumor cells have c-myc translocations. (A) Tricolor fusion probe for c-myc/IgH showed that tumor cells were negative for t(8;14), which (B) indicates that the partner of myc was probably IgL or some other gene.
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2% of all primary brain tumors and 0.7% to 0.8% of all lymphomas. More than 90% of PCNSLs are histologically classified as high-grade B-cell lymphomas, the remaining cases are T-cell lymphomas (2% to 5%), mucosa-associated lymphoid tissue (MALT) lymphoma, and others [8]. PCNSBL is rare and few cases have been reported
The diagnosis of Burkitt lymphoma was made by typical "starry-sky" appearance in HE stain and immunohistochemical findings according to the World Health Organization classification of tumors of lymphoid tissues [20] .
Although most of the cases of BL have c-myc translocations, up to 10% of cases may be c-myc negative. In about 80% of cases the translocation is between c-myc and the IgH genes, and in the remaining 20% the translocation is between c-myc and the non-IgH genes [21]. In our patient, FISH analysis showed that c-myc/IgH fusion probe was negative but c-myc apart probe was positive for the tumor cells, which implies the translocation is between c-myc and some non-IgH genes.
Intensive short-course chemotherapy combining with intrathecal injection regimen was recommend to treat systemic BL [22] , whereas for PCNSL, the high-dose MTX-based chemotherapy regimen has been commonly used, which improves median disease-free and overall survival of up to 30 to 40 months from the survival of 12 to 18 months usually seen after using cranial radiotherapy (CRT) alone [23] . Some studies use CRT plus high-dose MTX as first-line therapy [24] , but more researches recommend CRT after some form of initial chemotherapy, especially to patients older than 60 years. Moreover, a pediatric series of PCNSL has reported that immunocompetent and immunodeficient children with PCNSL may be cured with chemotherapy alone without CRT [25] . So the role and the timing of CRT are intriguing yet controversial.
To date, 14 sporadic PCNBL cases have been reported in the English literature [4, [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . Of the 15 cases, 5 are involving children (including ours) [8, 10, 13, 14] , although the treatment regimens were different, including surgery, radiotherapy, and systemic and intrathecal chemotherapy. It seemed that the patients who received a combination management of MTX-based chemotherapy, radiotherapy, and/or surgery [9] [10] [11] had much longer overall survival time than did those who only received surgery [6, 12] . However, the best regimens are still under discussion.
Our patient had an isolated brain mass <3.5 cm in diameter at the age of 14 years and his spinal MRI and CSF cytology were negative. Thus we used gamma-knife therapy instead of CRT to decrease the risk of CRT-related neuropsychological sequelae [26] . During the whole 6 
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